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IMPORTANCE OF PRACTICAL MEASURES AND
AGROECOLOGICAL CONDITIONS FOR FORMATION
OF YIELD AND QUALITY OF SUGAR BEET
IN VOJVODINA*
ABSTRACT: Yields of cultivated plants are the result of congruence between culti-
vated plant demands and agro ecological conditions of the region.
Fertilization is a practical measure associated with the highest losses.
In actual production conditions, deficiency in NPK nutrition results in losses up to
2.1—14.9 t ha–1, excess amounts of these nutrients in losses of 5.8—18.9 t ha–1. Quality
losses are important, too.
Decreases in sugar content fluctuate between 0,2% and 0,9%, sugar utilization from
0,3—7,6% and total sugar losses from 380 to 1060 kgha–1.
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INTRODUCTION
Agricultural production is the manifestation of mankind's utilization of
free nature. It is conscious and purposeful production that guarantees the survi-
val of human species on our planet. People become less dependent on nature's
unpredictability due to functioning of this production system. However, we
must not forget the fact that we are the part of the same nature and that we
should respect its laws.
In production technology of sugar beet or any other cultivated plant, all
cultural practices are of the same importance, but yield will be defined by the
most poorly applied one. A mistake in one cultural practice cannot be rectified
by using other agronomic practices.
Sugar beet yields, obtained during 1960—1984 in France, Hungary, Italy,
Romania and Serbia and Montenegro are shown in Graph. 1. Sugar beet yields
in France had an increasing trend, with a growing rate of 998 kgha–1. In our
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* The paper was presented at the first scientific meeting IV INTERNATIONAL SYMPO-
SIUM ON SUGAR BEET Protection held from 26—28 september 2005 in Novi Sad.country, the growth rate of yield increase is 62 kgha–1. The coefficient of yield
variation from the trend line was 8% in France and 18% in our country.
At present, the average yields are above 70 tha–1 in France and between
30 and 40 tha–1 in our country. However, if we look back at the previous pe-
riod, we can see significant differences. In 1961—1980 periods, yield growth
rate was 1092 kgha–1 and 550 kgha–1 in France and 1692 kgha–1 and 631
kgha–1 in our country. The coefficient of yield variation in our country was
higher than in France. In the following 20 years, sugar beet yields in France
had a growth rate of 878—4666 kgha–1. In Serbia and Montenegro during the
same period, the yield had decreasing tendency, with an annual growth rate of
403—1879 kgha–1.
MATERIAL AND METHODS
The study was conducted on a long-term stationary trial at Rimski Šanåe-
vi. The trial was established in 1964 on chernozem soil, with good physical,
chemical and biological properties. The amounts of NPK nutrient then applied
were 50, 100 and 150 kgha–1. The fertilization treatments are triple nutrient
combinations with a control treatment without fertilization. The rest of practi-
cal measures were standard for this plant species.
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Graph. 1 Sugar beet yield trend in period 1960—2004. (In the world)From the total amount of nutrient, 50% of nitrogen was applied in au-
tumn, before plowing, while the rest of it was incorporated in summer, before
pre-sowing tillage.
The effects of NPK nutrient on yield in production conditions were moni-
tored. From 1993 to 2004, 62,419 ha were analyzed in the province of Vojvo-
dina in total.
RESULTS
Fertilization of sugar beet is specific. It is a practical measure that signifi-
cantly influences the yield. Fertilization is a measure that negatively effects the
yield when there is a surplus or deficit of nutrients. Fertilization should help
obtaining optimal and good quality yields. In the previous period, scientists
believed that a surplus of phosphorus and potassium had no negative effects
on yield. However, the latest studies have shown that all three nutrients have
an equally negative effect on yield and quality, M a r i nkoviã e ta l .(2000)
obtained similar results.
Table 1. Root yield (tha–1) at different levels of nitrogen, phosphorus and potassium fertilization
(Average 1992—2004)
Fertilization variants Root yield tha–1
Control 32,65
N50 K2O550 K2O50 44,65
N50 P2O5100 K2O50 44,22
N50 P2O5100 K2O100 43,52
N100 P2O550 K2O50 43,82
N100 P2O5100 K2O50 46,90
N100 P2O5100 K2O100 45,75
N100 P2O5150 K2O50 47,95
N100 P2O5150 K2O150 45,47
N150 P2O550 K2O50 48,10
N150 P2O5100 K2O50 49,06
N150 P2O5100 K2O100 48,54
N150 P2O5150 K2O100 47,95
N150 P2O5150 K2O150 49,60
LSD 005 2,83
Table 1. shows the average root yield from the NPK trial. At the lower
level of nitrogen fertilization (50 kgha–1), the highest levels of P and K fertili-
zation (100 kgha–1 each) decreased root yield by 1 tha–1. At the middle level of
nitrogen fertilization (100 kgha–1), increasing levels of P and K (more than 100
kgha–1 P2O5 and more than 50 kgha–1 K2O) decreased the yield by 1,4 tha–1.
The same results were achieved with the high levels of nitrogen. In the treat-
ment with 100 kgha–1, the increase was 2,6 tha–1 and was not significant. Ferti-
lization of sugar beet should be based on the results of N-min method and the
41distribution of mineral nitrogen. The optimal amount of phosphorus for cher-
nozem soil, at Rimski Šanåevi is 50—100 kg P2O5. The optimal amounts of
potassium for the same soil are about 50 kg K2O. Intensive fertilization with P
and K decreases sugar content (0,2—0,9%), sugar utilization (0,3—7,6%) and
sugar yield (380—1060 kgha–1).
The yield of 35 tha–1 is obtained at the level of 10mg of P2O5 per 100 g
of soil (Al-method). At the level 10 to 20 mg (per 100 g of soil), yield increa-
sed up to 44,5 tha–1. Further increasing of nutrients decreased the yield to 40,7
tha–1 (i.e. by 3,8 tha–1). The coefficient of correlation between the phosphorus
amounts in soil and yield is high and statistically significant (y = 59,7—
0,672x r = –0,354*). Concerning potassium, the highest yield was at the level
of 10 mg of K2O per 100 g of soil (48,0 tha–1). At 20 mg, the yield decreased
to 45,5 tha–1 (–2,5 tha–1, y = 54,6—0,710x r = –0,1929). More than 25 mg of
K2O produced yield decreases (42,6 tha–1, y = 65,4—0,9240x r = –439*).
Shown in Table 2. are the results of the application of NPK amounts and
yields achieved.
Table 2. Influence of NPK nutrition on root yield
51—100
kgha–1
101—150
kgha–1
151—200
kgha–1
201—250
kgha–1
251—300
kgha–1
301—350
kgha–1
NPK 61,2 59,0 56,2 55,4 45,1 42,1
% area 0,1 12,1 10,5 22,4 26,3 15,3
Increase in NPK nutrients beyond 200 kgha–1 decreased the yield by 0,8
tha–1, 3,6 tha–1, 5,8 tha–1. With further increases in nutrient amounts, yield dec-
rease continued.
Sugar beet fertilization should be adapted to cultivar/hybrid demands, fi-
eld potential and practical measures. The necessary nitrogen amounts should
be determined with N-min method (Scharp and Verhman) and fertilization
should be based on the balance method. Spring nitrogen amounts should be
determined on the basis of the next equation:
Y = a x b [(c + d)-e]
a — Planned yield (for cultivar, field, year)
b — Necessary nitrogen amounts (for 1t of root and adequate leaves and heads
amounts)
c — Amount of mineral spring nitrogen in soil layer
d — Soil mineral ability
c — Nitrogen amounts at the end of vegetation
Planned yield should be determined for every cultivar/hybrid, for every
field and year. Depth of humus accumulative horizon significantly influences
field yield potential, relative to mineralization ability. Yield height will be de-
fined by growing season precipitations and nitrogen distribution in soil profile
(r = 0,315 for layer 30—60, r = 0,265 for layer 60—90).
42The level of significance in all cases is extremely high. With winter pre-
cipitation, it is 0,3% and at nitrogen it is 1,5 and 4,3%. Yield depends on ac-
tual evapo-transpiration in May, June and July. The main cause must be yield
readjustment to the amount of growing season precipitations and nitrogen di-
stribution in profile.
These facts can be seen in Graphs 2. and 3. In Graph 2, yields from 1998
and 1999 are shown, as is nitrogen distribution and weather conditions. Based
on the weather conditions, these two years are very similar. However, nitrogen
distribution in 1998 was definitely more favorable and there was no precipita-
tion surplus. Because of that, the root is better developed and guarantees better
yield (72,2 tha–1, as opposed 53,6 tha–1). A dry period (deficiency 49 lm–2)d u -
ring the summer of 1999 apparently caused a decline in yield (18,6 tha–1).
Shown in Graph 3 are the same parameters for the years 2000 and 2001. The
year 2001 had better weather conditions than the year 2000. Winter precipitati-
ons were 535 lm–2 higher, growing season precipitations by 105 lm–2, actual
evapo-transpiration by 236 lm–2 and potential evapo-transpiration by 51 lm–2.
Yield in 2001 was 39,3 tha–1 while in 2000 it was 33,5 tha–1 (higher for 5,8
tha–1). Small yield in 2001 was affected by poor nitrogen distribution (high
amounts in the layer at 30—60 cm depth) and excessive precipitation in April
(80 lm–2). Because of poor root development and nitrogen deficiency, precipi-
tation deficiency (140 lm–2) was decisive.
43
Years
1998 1999
Growing season precipitation lm–2 265 395
Vegetation rainfall lm–2 491 542
ETP 591 591
ETR 531 542
Deficiency 61 44
Surplus 0 47 (IV; VI)
Root yield tha–1 72,2 53,6
Sugar yield tha–1 7,0 5,7
Graph. 2 Influence of nitrogen distribution in the soil profile and weather conditions
on sugar beet root yieldMany scientific papers have been written about the significance of fertili-
zation (Š a r i ã et al., 1993, K a s t o r i et al., 1983, M a r i nkoviã e tal.,
1993, 2000) For more than five years, Marinkoviã et al. have been warning
about the bad influence of excess of P and K.
Special attention should be paid to sugar beet fertilization. Fertilization
must not be done without previous soil analysis. Knowledge and ability must
be in accordance with field yield potential, prevailing conditions in a given
year, cultivar/hybrid and the technology applied.
CONCLUSIONS
Based on trial and production results the following conclusions were made:
Increased amounts of phosphorus and potassium in trials resulted in yield
increases of 1—1,4 tha–1.
Fertilization with high amounts of NPK nutrients decreased sugar content
(0,2—0,9%), sugar utilization (0,3—7,6%) and sugar yield (380—1060 kgha–1).
In production conditions, the optimal level of phosphorus is 10—20 mg
per 100g of soil, while the optimal level of potassium is 10 mg per 100 g of
soil.
With lower phosphorus level in the soil, lower yield was obtained (by 9,5
tha–1).
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Years
2000 2001
Growing season precipitation. lm–2 148 683
Vegetation rainfall lm–2 132 237
ETP 635 584
ETR 208 444
Deficiency 427 140
Surplus 0 239 (IV-80; VI-115)
Root yield tha–1 33,5 39,3
Sugar yield tha–1 4,4 4,4
Graph. 3. Influence of nitrogen distribution in the soil profile and weather conditions
on sugar beet root yieldWith the highest phosphorus content in the soil, root yield decreased by
3.8 tha–1, while with the highest potassium content it decreased by 2,5 and 5,4
tha–1.
Yield stability is secured when mineral nitrogen in spring is positioned at
30—90 cm depth.
With correct distribution of mineral nitrogen in the soil profile, the yield
can be increased by 18,6 tha–1.
Optimal and stabile yields can be achieved with fertilization based on
cultural practice soil analyses.
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ZNAÅAJ AGROTEHNIKE I AGROEKOLOŠKIH USLOVA
ZA FORMIRAWE PRINOSA I KVALITETA ŠEÃERNE REPE
U VOJVODINI
Branko J. Marinkoviã, Jovan Z. Crnobarac
Poqoprivredni fakultet, Trg Dositeja Obradoviãa 8,
21000 Novi Sad, Srbija i Crna Gora
Rezime
Prinos biqaka predstavqa pravilno usaglašene zahteve gajene biqke sa
agroekološkim uslovima regiona.
Ðubrewem šeãerne repe prave se najveãe greške i kod ove agrotehniåke
mere najveãi su gubici.
Posmatrano u celini za NPK hraniva, u proizvodnim uslovima, zbog nedo-
statka hraniva gubici su od 2,1 do 14,9 tha–1, a zbog suviška hraniva smawewe
prinosa je od 5,8 do 18,9 tha–1. Gubici u kvalitetu korena su takoðe znaåajni.
Smawewe sadrÿaja šeãera varira od 0,2 do 0,9%, iskorišãewe šeãera od 0,3
do 7,6% i ukupan gubitak šeãera od 380 do 1060 kgha–1.
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